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(ei) CHBICl 
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[^ftfsas] 1 e i,ooo m 

0 2 0 SI 
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\ 

£ ^ JL^S\- ^ ##7lofl ^^-S-Ai, d^- ^ 0 Ml*>7im 2.4GHz 

ISM ^sHr tfl^-g- ^ JL^s* ^d^f^lf 711 s D >^- 3333.(SiGe 

MMIC)# ol-§-*V^ -S^l, 2.4 GHz ISM ^^Hr tfl<3<q -f-^lAl^^lH A>-g-5>ji & 

^ *2fl^ ^*>7fl ^-^lAl^Eflo] 7 ^^. 

^# T~ Si^T ^ <a^ ^7lofl 

£ 5 
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Jro( 
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Qx}: 2003/10/23 



^r^o" tJ^^ -H^^r ^#7] {High-frequency power amplifier having differential 

inputs} 

£ l^r ^Efl Aji^o} 

51 3£r ^7l« ol-g-^V ^je. 

51 4^ l^o] -H^sf ^7]^ 71^ ^51. 

<51^ ^--g-ofl rfl*r ^-S^ 



10: 



20: ^^1- 



30: ^71 

40: ^Ellu} 

60: *j| l 

71: #Q ^7>(VCC0) 

73: ^ 2:% ^-7>(VCTRL) 



31: oia^ ^^7} 



50: ^ ^^-J 



70: w}°H^/f}Hf- 



72: ^ ^KVRAMP) 



80: ^1 2 ^^s\^ 
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<13> £ «vt^o. ^ ^7H1 ^r*V ^Ml^Tll^ 2.4GHz 

MMIC)# °l-g-sH 2]-^- 0.5.^) 2.4 GHz ISM ^^Hr tfl<* ^ A>-g-^>j7 

#3£ ^S-i- ^*>7fl 3°H=K 

<15> ^lE^ £ lofl ^•Ol > ^2fl -g-A] Al^EflO^ J7^S)- ^^I^-(IO)^ 

#^ (balance output) °1 5}-IL ^cf. 
<ie> ^ 01^^.(40)^ aa tH #^Kr ^HflSl ^ ^^71(30)^ <a^ # 

(unbalance signal)*^ . ^IS 5 ?!^ -^(unbalance signal)^ 

<i?> ttj-eM, ^]Jfs] ^ AlJil- €^>7l BflBi 

^ -tls(balance signal ^^ei^ -tl S. (unbalance signal )5. 'S^H #^ 1§^7)S. <?]7} 
*}tt ^1J< ^^f(20)# ^^-S tbcf. ^-71 ^^(20)5. ^l-^^ ±.X}tt Q^^LS. ^ 

^ t>l~g-(BALUN, balanced to unbalanced)^- *}■%■■%■ ^>-g-tl-^. 



22-5 



£^0 



^070030066277 <Qx}: 2003/10/23 

<i8> 14^, #2fl 3^ ^7l(30)<>lHfe 41Jl >£^1 ol-g-E]^ w>^-(BALUN)^>^ 

<i9> tr^A], ^efl ^ (30)^1 «V^(BALUN)^*HH #*fl£)*r ^lif ^*fl ^ 

7)0] ^ o}^6\] cfl^V Jl^o] #7VS)^ €-^l^ol 01 cf. 

<20> aj-7] ^l^-g- *M*>7l ^*fl ^3 -^3^ ^efl^l >*]Jl» + 

^■^^-0.5.^ #31 -f-A] Al^EfloflA-1 J8.^S>^ ^NIM" <*JE^- *>-^ <^ 

<21> ^ ^^^1 -S-^ ^5^3. 7flsn>^- jt^s}. cfo^ ^Ja^s. Hj-Al^ o] -g-^-O. J7 

^4 4^1^ #^AlJr^ ^#<5>c*| «?>Efli4S. #^23 o]-u|^ ^Efl^l ^-A] Al^Eflo) ^ 

^#0^ ^S]^ 7l^-o] 7}^- ^ 7l^ol tfl^ ^ oj^ig Jl^^ xl 

<22> S^-, t^Sl cf s_2)o_ 2.4GHz ISM ^^Hr tfl^ -S^l *1^^H A>-g-er>i <&±r 

^eflO^ ZfL S# Cf^^j ^-Aj^ ^AJ«.0^ = + 9 #01J7 ( ^-A] A^l^ ^ 7 >^ 

^# ^ 5U3r JL^4 ^711- *fl^KrC)l olcf. 

^3 ^a>(INA,INB)^ J1^4 °^n^r -H^4 41JlS #^*Hr 1 
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1020030066277 %;% 2003/10/23 

fe- f^W; ^-71 f^lFj^H J^r4 ^ ti>o]. ^3 # 

S^*>7l ^"71 1 ^#S]JeL^ ^ 7l^^# ^§>7l 1 W> 

S ^3tt ?4-t- ^-^ O-S. *Vcf. 

<24> £ 3^r ^ ^ofl <Q 33 31^2)- ^ ^3-71(31)1- oj-g-tV 

<25> £ 3^1 S^]^ «>S!]- ^o) t Mj-Tgofl Jg-A] Aj^Eflo) ^cKg. ZL^S)- ^ 

^l-^-(lO)^- ^ J1^34 ^ ^7l(31)S. ^€4. ^7l ZL^2|- ^^-(lO)ofl^i # 

¥ 7fl^ #^a1J:(0UTA, OUTB)^ #^##71(31)5. <a^sH, #7l ^ <y 33 #3 
^71(31)^ ^-71 ^ ^JJl(0UTA, OUTB)^ o)^}<^ ^s.^ o^^f 

<26> 51 4^r ^o] ^ oia^ ^ ^7)9] 7}^ ^£o]cf. ^^SL^_ £ 4^1 

go] , a. ^o] ^ ol33^ ^sj. ^ ^7]^ 1 ^(60), *fl 2 

^5)5.^(80), ^*_> 3 ^"¥-(50), ul-olo^^/^Hl- 1-^(70) AS ^£4. 

<27> ^-7] ^ 1 #^-5]S.«-(60)^ *]JL ^^(20)^ 7^-g; ^JE^ ^ <^ ^E]]S 

^, *fl 2 #s-s]^«-(80)fe #efl^ AB ^ ^^b) #3 ^7] ojrf. 
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10ZD030066277 #^ <Qx\: 2003/10/23 

<28> ^^-^(50)^ Xl 1 ^2)5.^(60)^1 #3 ^2)3^ Xl 2 ^j-sj 5.-^(80)^ og 

<29> t>H°W?lB-t ^(70)0. ^ ! ^s )s w. (60 ) i ^1 2 ^51^(80)^ aj-ojo]^ s] 



^ tflSfl ^oMl^l 

<3i> £ 5X1 w>sq- ^-c] > X| i ^s-sj^jf ( 60 )^ xl 7 B€*1^EKQ7), Xl 8 

B^fl^liBl(Q8), XI 1 ^l^B-l(Ll)^ ^ <^ ^XINA, INB)S ^^cf. -*cM Xl 1 
(Ll)^r XI 1 3.^(60)3 °Jr^ ^fb <*\^ *Vcf. 

<32> XI 2 ^215.-^(80)^7 XI 12 ;^*]^Ei(Q12)2}- XI 5 XI XI *] b\ (C5)» X^VJI 21^ # 

Efl^ AB Xl^Ei #3 olcf. 

<33> ^^^(50)^ XI 3 ^^^i(C3), XI 2 e3H(C2), XI 16 ^^(R16)^-5 

<34> ufol<X^/fiHl- 1-^(70)^: XI 1 ^#35-^(60)^ w>°l<X^ SlS.^-, XI 2 #^-2)3^- 

(80)^ w>ol(X^ slS-^-sq- ^ s\3-^, ^ s\S.^-£. ^-^^cf. 

<35> XI 1 ^-35.^(60)3] «1- 0 H^ s^-^-tt 3^2.^ £ 5 oil ^-o] ) XI 5 B 

5ffl*l^BKQ5), XI 6 H^^liEi(Q6), ^^-(R11~R15)^ Xl 1 ?\ (Cl)S. 



22-8 



io5d( 



10Z0030066277 #^ 9J*>: 2003/10/23 

xi i ^(60)21 nH^i ^I^Hr ^fr- °m €^ nM<H^ ^1^ 

<36> Xl 2 #-=-2} 3. Jf (80)^1 ti>o]cH^ sjS^Rr X] 10 H^^l^(QlO), Xl 11 H^^Ei 

(Qll), ^*J-(R18-R20)^ Xl 4 7^^(04)5. ^€^f. Xl 2 ^#S)S.-^-(60)^ 

*ll 2 ^5]^(80)s] ^ 7l^^ ^SKr ^« 
<37> ^-71 ^%HR11,R13~R15,R18-R20)2f Xl 1, 4 7l 3flA]Ei (CI, C4)^ »\}°}^ #<&si\ Q^-^ 

<38> ^ tK-°] ^%HR23~R25)4 XH ^ (SRC1, SRC2) ^ Xl 

15 S^^1^(Q15)S. 

<39> ^ ^3.^ cH^°l ^* o HRl~R5,R10,R17)2f B^l^ (Q1~Q4,Q9,Q17) 

S ^€i=K ^71 Xl 17 B ^1^(0.17)^ iLJL cfolo.jE.^.A-l, ^ ^ #;4(VCTRL , 73H1 
91?}^ ^^7l» ^fl^s]St iit^. 

<40> ^ 7 }9\. £o] Mj-^ofl f^=-7l°1 ^-g-ofl ^ #xfl*j ^ W 

<4i> xl i ^^5]sL-^(60)^]a^ ( <ge| ^-7>(INA, INB)5. ¥ 7l]2) °m 

^]J>2l °l-§-*V^ xl 8 B^*l^Ei(Q8)2] ^ ^1} ^^(50)S. 

<42> #71 ^^(50)^ ^ ^><?1 XI 3 €-^i(C3)« <>l-g-*H *H 8 H^*l^ 

E i (Q8)^l #^ ^3] ^^2} XI 12 HSE^l>iE^(Q12)Sl <^S)^^Wr ^7] xl 8 Hiffl 

*l^Ej(Q8HH #^<g A]jr^ *]j 12 B ^1^(0.12)21 wflol^^ ^th=h 
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^1020030066277 %;% 2003/10/23 

<43> 444, 8 Hiffl4^4(Q8H4 #^^1 4^ -H^r4 4^ 44^ °1 £{±$\.S)^ , 

^7) 4 12 B 314^4 (Q12)4 ^JIS 44 4^4. 

< 44 > ^-71 *j| 2 ^2)5.^(80 HI 4 , a 0 v 7 1 12 B^^]iBi(Q12)^ ^4 4^ ^44 3 

^4(C3)» ^-444 4^4 4 8 Hiffl4^4(Q8)4 #a Ai^s oiao £ «>o>s.^ 

^, #^44(Vcc2_0UT)# -f-44 4^1 4(40) S JL^z} 4J:«- 4^4. A oM 4 5 

7l444(C5)^r ZL^4 4^4714 

<45> *V3g, i ^^^(eo)^ ^1 2 ^5)^4(80)^ ^-§r^r ^1 7, 4 8 , 4 12 

<46> ^ ^<y- #*KVCC0,71)«fl 44 ^(VccH <?17>S1ZL, 4^ 2:4 44 

(vctrl,73)4 44 44(Vcc)4 a44 44°1 47>4$-§- 4 4^.4 444^ 44tt 

4^-4 ^4. 

<47> ^ 2 h^4^4(Q2)4 wfl^l^ -¥-444, 47] ^44 l 444 £4 4 l H^fl 

4^4 (Ql)^ ^4 4^ 4 44(R4)4 * = ^ 4 J fHI_cl)4 ^4. 
<48> [^*vai u r _ cl % (Vbi-V BE onqi)/R3 

<49> 444, €^4-444 ^4-4°^ -^4453-°^, V Br £r 4 1 H^4^4 (QD^ «1H^ 

4°J-, VbeonQI^" 4 1 H^S4^4(Q1)4 Hfl^l^-44^ ^--gr( turn-on) 44* 444. 
<so> i E^iA E joj ^o]^ Vbi ^. ^ ! x-1^-(Ri)j2}- 2 44-(R2)4 444 44 

^ 2 ^-o] 44(VCTRL,73)4 44(Vctrl)* 4£-44. 

<5l> 2] V B i ^ V CT RL ' (R2 / R1+R2) 
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<52> 1 H^^l^Bi(Ql)^ ^SJ-(Vci)^- *fl 1 BSfl^l^(Ql)7> iSj-SHg o\]u)B] 

4 ^ ^1 *>7l ^flH 34^ 

<53> [^*v^i 3 ] v C i % I_cl • R3 

<54> Vl^r X) 4 ^*J-(R4)4 *H 12 *WR12)°.S. ^-7ls)^ iiH &<&°.S, *>7l ^«H1 4 

<55> [^*vai 4] vi = V C i+I_cl • R4 = I_ 12 • R12 + 2 • V BE on 

<56> 3 E^^liEiSl 7l$ ^^-(I_c2)^ *>7l 5 

< 57 > 5 ] !_ c2 - {(R5+R7) • V a - V BE 0NQ3 ■ R5> / (R5+R7) 

<58> ^, zft 3 H^^l^Ei^ 7l§ #^-(I_c2)^ ^*VAl 3 dfl^ ^ Vq^ ^*1 5 

<59> 4 E^liElSl g^E] ^fHl_c3)^r *fl 4 H^x] ^ (Q4) <2}- X] 3 ^ (Q3)^ 

^fl- D l^ ^n) oil XI 3 H€*l^(Q3)si ^i^-(I_c2)sq- <Hl*lEi £)*fl 

71 ^*}-^l 6 2f £ol ^^^cf. 

<eo> [^«Jv£| 6] I_c3 % I_c2 • (R5/R10) 

<61> Stb, #fi-(I_12)7> ^(I_cl)^ ^fKl_c3Hl t>l*fl ^-g^ HCfJl 7>^5>^ ( §>7l ^ 

*vai 7 4 ^-o] ^(I_12)7}- ^l^-(I_ref)Sl- &x%jl $ ^ ojcf. 
<62> 7 ] i_i2 = I_ref % {Vcc-(2 • V BE on)> / (R26+R12) 

<63> % {Vcc-(2 • Vbeon)} / (R22+R21) 

<64> = {Vcc-(Vcl+I_cl • R4)} / R26 
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K)30066277 #^ <Qt\-: 2003/10/23 

<65> g^, *fl 5 H*ffl*l^EKQ5)^- *fl 1 ^s.S)S-^(60)^| *ll 7 B^^1^E](Q7) ^ ^ 8 B^fi 

^l^Ei(Q8)fif ^Si ^ 711 ofl ^ #^Rr #-fHI_12)7} ^Cf. 

<66> ^ t B^l^E^ <2^}^ ^^-(I_12):^(I_lb):^i^(I_la) = 1:6:6 ^ *1 sfl 

^rTllS. *11 1 f^^S.-^ 7 H^l^El(Q7) ^ *ll 8 B^^l^Bi(Q8)^ °H ^ ^ 

(I_lb, I_la)7|- ^^^cf. 
<67> a o > 71 tifolol^ *l^-(I_lb, I_la)^ *l) 1 ^5)SL^2] ^7>(VCC1A, VCClBH 

A i ^€4. A oM *11 1 ^#51^^-^ ^ *I<y- ^-XXVCCIA, VCC1B)^1 

#7KVCC0,71)^ Si'SKVcc)^ ^ a.7l^) &<#o) o}7}^. 

<68> SEth *ll 9 H^*l^Ei(Q9)2l ^sjBl ^=-(i_ c4 )^ ^l g H€*1^EKQ9)S]- ^1 3 H^*l 

^(0.3)^1 u}?.] ^711 oil Sl^fl^ *} 7 ) 8 ^ ^-ol ^ 3 H^^l^El(Q3)Sl 7}^^ 

(I_c2)2l- olHEi ^* 0 VaHl o]Sfl ^slrf. 
<69> 8 ] !_ c4 - !_ c2 . (R5/R17) 

<70> ^i^-(I_ref)7> ^^-(I_c4)oll al*fl ^-g-^l H^Jl 7}^}^, ^-71 7 oil o)§>c^ ^ 

10 H^^1^(Q10)21- ^11 12 B€^l^Bi(Ql2)^ ^ ^flo} 71^ ^^-(I_ref)S. 

<7i> ^, H^^liE^ ^^HHl o^^H 7l§^^-(I_ref):^^-(I_2) = 1:16^1 «1 Bll^TllS. 

2 ^^S-f (80)^1 *ll 12 B^^l^El(Ql2)^ aH°1i #-fKl_2)7> 
<72> ^- 7 l ^s. (I _ 2 )^ ^oj- ^>(Vcc2_0UT)<^l^ ^^-€4. #7l ^11 2 ^sJJL-^ ^ 

^ ^ ^7>(Vcc2_0UT)sl ^7>(VCC0,71)^ #Q ^^(Vcc)^ 3.7}$] 
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<73> ^7] ^o\] <q*f) tiHo^ ^(I_lb, I_la, I_2)^ ^ 7, ^] 8, ^1 12 

<74> *l3i, 6 B^^1^eKQ6)^- *ll 11 HSH^I^EKQH)^ ^-^^ S^xliE^ 

^fHS^fl-^ ^^Ml 3tb «M<H^ Ji^H uj- 0 l°i^ #^-(I_lb, I_la, 

I_2)l- ^^711 -fMttt}. 

<75> se*]-, ^%V(R 6 ~R9)^ 3^5. 4 B ^1^(04)^ 3 H^^1^eKQ3), 

9 B^*]^Ei(Q9)^ Hflo]^ *}o^ 9}^=r ^Jo]cf. 

<77> ^ 33.-^ -g^^r ^KVCTRL,73)^ ^<^-ol o~Vcc[V]7}*l S^sq^ 

^ ^1 1 5.-^(60)^ wl-ol^^ ^s.^ ^ 2 f^3]^JjL(80)£l h}°H^ s^afl 

<78> # 7 ] ^trVAl ! ^ ^VAl 2 ofl tr}^, 1 H^^l^EKQl)^ tiflo}^ ^^(Vbi)^- 

1 B€^liEi(Ql)^ ti>ol<>|^ ^i^-(I_cl)7l- 3]-o>^lcf. ^-^H, *fl 2 S31*l^Ei(Q2)£| wfl 

<79> 4^1, *fl 1 S^^^Ei(Ql)7]- S^-Sj^l ^^HH^ f>}7] 9 Q ^oj *j| 1 

<80> 9] Vci^Vl - R L i • I_cl 
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<81> <^7H, ^^-(Vl)^r ^-71 4 ofl £ ^4 ^ %> ( R4 ) ^ ^ 12 ^ 

< 82 > ^, S ^ #*KVCTRL, 73)21 ^i^^l #<&<LS. V*°>*1£*1 a o v 7 i 

^*VA1 1 o])X]<q. £o] ^^-(I_cl)7> ^*>^, <$7] 9 £o] 1 H^l^l 

(QD^I ^ E -3}Ei ^^-(Vci)°l ^7}^, ^7) 5 ^- afl 3 B€*1^(Q3)£] €^ 

^^-(I_c2)7V trfe^ 4 H^*l^E-j (Q4)sq- z\] 3 H^^1^eKQ3)^ #7}) 

4^ -SM 6 2f ^<>1 #^-(I_c3)7> #7Rlcf. 

<83> h^V, ^7l 10 4 11 ofl ^tfl, ^^-(l_cl)^ ^^-(I_c3)7|- ^7>f-ofl 

1 ^5)^(60)^ uj-o]^^ ^^-(I_lb, I_la)£) 7]& *1^-(I_12, I_ql0)^r , 
ojofl rrj-s} 1 ^5]^(60)^ w>o]c>|^ ^^-(I_la. I_lb)7> ^5>7fl ^cf. 
<84> [^*Vai 10 ] 112 = I_ref - I_cl 
<85> u] !_ q5 % l _ u - !_ c3 

<86> se^I, £3 s ^ ^7>(VCTRL,73)^ ^<y-o] ^o}^^ ^ 2 ^^2] ^.^(80)^1 7]^ ^1^- 

(I_ref)^r *}7] 12 <8H iLol^ol ^ i0 ^ (QIO)^ I_ql0)2j- ^^Ff 

(I_c4)S ^-71^^-. 

<87> 12] I_ql0 = I_ref - I_c4 

<88> ^^-(I_ C 4)^ #7HH1 *fl 10 B^^^E-1(Q10)2l ^7} 

*}JL, *\] 10 B^l^E-KQlO)^ 12 B 31*1^(0.12)^ *}ff- n] -£t1H1 s>]3flAl ^ 2 ^ 
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<89> #^3^ 7l-i-7l^ *\) 1 *HKR1), *fl 2 ^%KR2)^ wl-i:^ 10 ^*J-(R10), ^1 17 *i 

*J-(R17)^ al^-ofl o^lH ^o_v^ > ^ #*KVCTRL,3)£] *}°Hj rcj-ej- 

^ i ^SLs\s_^. t ^ 2 ^S-sls-^Bl a>ol^^ #^-(I_la, I_lb, I_2)^ *1^M<?1 &A}3- 
#4if;}-JL, tcj-^ t.]- 0 ! 0 ^ ^i^-(I_la, I_lb, I_2)^ Hl3fl*|-fe ^(mWH 

oo> o]^- ^^o^ ^( d Bm)S. ^ #7}(VCTRL,3)£] 

^ ^14- #^ CdB/V] #^5. 

<91> S\sL*o\)Al ^oj *>#5]^ cf-g-j^ ^-cf. 

<92> ^ X>cf J^W-o^ , ^1 15 B€*1^eKQ15)tt iLJL , ^ # 

*}(VRAMP,72H1 ^]7>£l^- ^^7l# iLJL*}-^r <*«-g- *Vc}-. 

<93> tbEflq-s. JH^Sj- ^Jro] o. ^.c^yj jfl^ ^ #7}(VRAMP,72)s] 

^l^iLS. ^o>^^, 24 *HKR24), 25 ^*J-(R25) ^ 23 *RKR23)ofl 
*1 ^°« v *H ^ ^^(SRCl, SRC2)4 ^(I_ref)7> 

<94> a o v 7 ) *ifKI_ref)7> *K*=M1 of-el- ^ 5 e ^fl*!^ (Q5)<q w>ol^^ I_12)4 *fl 10 

H^^l^EKQlO)^ wHo^ ^7}- ^1 5 H 31*1^(0.5)4 10 

4(Q10)4 ^ 1 ^s)sLif-2) v}o]o]^ #-fHl_la, I_lb)4 *{| 2 ^ 

S]^^ 7fl 12 H^*1^BKQ12)£1 u}°l<^ ^^-7> ^514. 

<95> 0I4 £o] t *\<£ ^lo] ^= ^^(SRCl,SRC2)£l ^^-(I_ref)^ *n v (R24)4 

#4-(VRAMP,72)4 ^^-ofl o^fl a ^*)-g- ^4. 
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